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5 Claims.

The present invention relates to improvements
in control valves for hydraulic systems in ma-
.chine element drives, and has particular refer-
ence to a new and.improved orifice feed valve

5 adapted to control the rate of movement by re-
stricting the discharge flow of the fiuid pressure
medium.

The orifice feed valve will build up a pressure in
. the discharge side of the system. The rate of

10 movement is determined by the flow through the
valve, and hence by the pressure drop across the
orifice means. Where the built-up pressure is
constant, the pressure drop is constant. How-
ever, in practicé, the built-up pressure is subject

15 to variation due to other. factors affecting the
drive, and these variations tend to alter the rate
of movement. One of the primary features of
the present invention therefore resides in the
provision of an orifice control valve having novel

20 means for automatically maintaining a constant
pressure drop across the orifice means regardless
of pressure variations at the inlet.

A further object is to provide a new and im-
proved feed control valve having a plurality of

25 selective orifices in the discharge line of a hy-
draulic motor, and- a governor for maintaining
constant the fiow characteristics of the orifices
under all pressure conditions,

Still another object resides in the provision

30 of. a novel feed control valve which is adapted
to be interposed in the discharge side of a hy-
draulic system, and which has a manually ad-
justable flow control orifice in front of and in
series with an automatic valve for determining

5 the pressure at the discharge side of the control
- orifice, and in which the automatic valve is op-

erable by the differential of the inlet and dis-
charge pressures of the control orifice in oppo-
sition to spring pressure to maintain said differ-

40 ential constant.

Further objects and advantages will become
apparent as the description proceeds.

In the accompanying drawing, Figure 1 is a
fragmentary sectional view of a hydraulic system

45 with & valve embodying the features of my in-
vention.

Fig.2is a transverse sectional view of the valve
taken along line 2—2 of Fig. 1.

Pig. 3 is a fragmentary sectional view taken

50 along line 3—3 of Fig. 2.

Referring more particularly to the drawing,
the feed control valve, constituting the preferred
embodiment of the invention, is adapted to be
disposed in the path, and to control the flow, of

; fluld discharged from & hydraulic motor.. In the

L
ke

(C1. 121-—45)

present instance, I have shown a motor of the
reciprocatory type comprising a cylinder {0 and a
piston {1 slidable therein. The motor is adapted
particularly for driving a reciprocatory element,
such as a work or tool carriage (not shown), of a
machine tool, the cylinder 0 being rigidly at-
tached to the machine base (not shown), and the
piston i{ having a rod i2 attached to the carriage.

The fluid control mechanism for the motor 10,
It may be of any suitable type, and for purposes 319
of Tustration is herein shown and described as
comprising a supply line {3 which is adapted to
receive a fluid working medium, such as oil, from
a pressure source (not shown), and which is
adapted to be connected selectively by a reversing .
valve {4 to one or the other of two lines 5 and
16 connected respectively to opposite ends of the
cylinder §80.

The reversing valve {4 per 'se forms no part
of the present. invention, and hence the- details
thereof are not described. The valve {§ has a
discharge line 17, and may be actuated reversibly
by any suitable means (not shown) so that it
will in one position connect the line 13 to the line
§5 and the line 16 to the line {7 to effect move-
ment of the piston 1t to the right, and in another.
position connect the lines {3 and 16 and the lines
{5 and {7 (see Fig. 1) to effect movement of the
piston to the left. In either position of the valve
{4, the line 17 is connected to the discharge end gg
of the cylinder (0.

The feed control valve, indicated generally at .
18, is interposed in the line (7, and comprises
orifice means for restricting the flow of dis-
charge fluid from the cylinder {0 to .control the gy
rate of movement of the piston {f and hence

- the machine tool carriage. In its preferred form,
the valve {8 has two adjustable selective re-

stricted orifice valves 19 and 20 housed in a body
21. 'The valves 19 and 20 respectively comprise 4¢
hollow cylindrical plugs 22 and 23 rotatably dis-
posed in two parallel bores 24 and 25. Two inlet
passages 26 and 27 open respectively tangentially
to the adjacent sides of the bores or valve cham-
bers 24 and 25, and define longitudinally tabered 45
ports 28 and 28. Opening respectively from the

peripheries of the bases 24-and .25 are two ports

30 and 31 connected in parallel to an outlet pas-
sage 32. The plugs 22 and 23 are formed respec-
tively with helicoidal end faces 33 and 34 which /
are adapted upon rotary adjustment.to overlap
the ports 30 and 3{ varying degrees, and which
coact with the latter to define adjustable re-
stricted flow orifices. .

Thus, the plug 22 may be rotatably adjusted !
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to connect the ports 28 and 30, the helical mar-
ginal edge portion of the peripheral surface par-
tially closing the port 38 in various degrees to
obtain the desired orifice restriction, or may be
rotated to close the port 30 when the valve {9 is
not to be used. When different rates of carriage
movement or feed are desired, the plugs 22 and
23 are adjusted to obtain orifice openings of
different size through the ports 30 and 31. )

To provide means for adjusting the orifice
valves 19 and 20 independently, each of the plugs
22 is rotatably enclosed within the body 21 by
a screw plug 35, and is provided with an axial
shaft 86 journaled in and extending through a
support, such as a wall 37 forming part of the
machine base, to which the body 2f is suitably
secured or bolted. A dial 38 is splined to the
shaft 36, and is held against the wall 3T by a
nut 39. The outer end of the shaft 36 is squared
for engagement by a suitable manual tool (not
shown). The nut 39 is loose during adjustment,
and then is tightened to lock the dial 38 and
the plug in place, and to obtain a tight seal be-
tween the.plug and the inner end of the valve
bore.

The passages 26 and 21, leading to the orifice
valves (9 and 20, open in spaced relation from
two annular grooves 40 and 41 in a bore 42
formed in the body 21, and constituting the
chamber of an orifice selector valve 43. The op-
posite ends of the bore 42 are closed by apertured
blocks 48. An annular groove 45 in the bore 42,
intermediate the grooves 40 and 4! is connected
to the line 11. Slidably disposed in the bore
42 is a valve plunger 46 formed with a peripheral
groove 41 which in one end position will connect
the grooves 40 and 45 and close the groove 4l
to select the orifice valve (9 (see Fig. 1), and
in the other end position will connect the grooves
41 and 45 and close the groove 40 to select the
orifice valve 20.

To provide means for adjusting the selector
valve 43, the opposite ends of the bore 42 are
connected respectively through lines 48 and 48
to a suitable control valve 58 having a pressure
inlet line 51 connected to the line 13, and having
a drain line 52. The details of the valve 50 per se
form no part of the present invention, and hence
are not described. The valve 50 may be oper-
ated by any suitable means, and is adapted in
one position to connect the lines 51 and 52 re-
spectively to the lines 48 and 49, and in another
position to reverse the connections.

In the operation of the motor 10, {1, the dis-
charge of fluid is controlled by the flow law of
orifices. The restriction to flow causes pressure
to build up in the discharge end of the cylinder
10, and resist the movement of the pistons If

by the fluid in the pressure end. The rate of

travel is therefore controlled and determined by
the size of the particular orifice connected in
the discharge line by the selector valve 43. Since
there are two adjustable orifice valves, two dif-
ferent rates of feed or traverse are available, and
each is subject to individual adjustment.

The pressure is also influenced by the working
resistance set up in the machine operation by
the engagement between the tool and the work.
If this working resistance varies, the pressure
drop across the orifice tends to vary with the
result that & constant speed will not be obtained.
Thus, when the tool leaves the work, the working
resistance ceases, and the speed of the piston
tends to increase. This tends to increase the
pressure in the discharge end of the cylinder 10
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and hence the pressure drop across the orifice,
thereby tending to cause an increase in the rate
of fluid discharge.

The maintenance of a constant speed of travel
is very desirable, and hence one of the primary
features of the present invention resides in the
provision of means for maintaining a constant

" pressure drop across the orifice valve 19 or 20.

In the present instance, this means comprises a
governor valve 53 which is automatically oper-
able in response to the differential between the
pressures at opposite sides of the orifice valves
to control the pressure in the orifice discharge
passage 32. ’

The governor valve' 53 comprises a hollow
plunger 54 reciprocably disposed in a bore 55
formed in the body 21, and closed at opposite
ends by plugs 56 and 51. One end of the plunger
54 is closed and adapted to seat against the plug
56. A coiled compression spring 58 is seated
at one end in a recess 59 in the plug 57, and at
the other end against the inner face of the closed
end of the plunger 54, and tends to urge the
latter to the left. The passage 32 from the ori-
fice valves {9 and 20 opens to an annular groove
60 in the right end of the bore 55. Formed in
the bore 55 adjacent the right end is a second
annular groove 61 which opens to the drain. A
plurality of peripherally spaced generally longi-

tudinally V-shaped notches 62 are formed in the

periphery of the right end of the plunger 54, and
are movable into various degrees of communica-
tion with the groove 61 to provide a restricted
orifice valve connection between the passage 32
and the drain of progressively increasing size
as the plunger is moved fto the left under the
influence of the spring 58. The left end of the
bore 55 is connected through a line 63 to the
line 1T at the inlet side of the valve 43.

In operation, when the motor 10, 1 is idle,
no pressure will exist in the lines (T and 63,
and hence the passage through the notches 62
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will be wide open. When movement is instituted, -

pressure. will be created in the line {7, and will
tend to urge the plunger 54 to the right against
the action of the spring 58. For a given con-
stant discharge pressure, the plunger 54 will seek
a position of equilibrium defining a predeter-
mined pressure drop across the connected ori-
fice. If the discharge pressure should drop, the
plunger 54 will move to the left, thereby in-
creasing the opening through the notches 62 to
decrease the pressure in the passage 32. Con-
versely, if the discharge pressure should increase,
the pressure in the passage 32 will be increased.
As a result, the pressure drop across the con-
nected orifice will be maintained substantially
constant to maintain a constant rate of dis-

‘charge regardless of pressure fluctuations in the

discharge end of the cylinder, and thereby to
maintain a substantially constant rate of piston
travel under varying conditions.

I claim as my invention:

1. In combination with a line adapted to re-
ceive fluid expelled from a reciprocatory hy-
draulic motor for translating a machine element,
two adjustable orifice valves, means for selec-
tively connecting one or the other of said valves
to said line to restrict the discharge of the fluid
in accordance with the flow law of orifices, and
means responsive to the pressure in said line
at the inlet side of said orifice valves for auto-
matically regulating the pressure at the dis-
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charge side of said valves to maintain a sub- -
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sfa.ntially constant pressure drop

gcross said
valves. o

2. An orifice feed valve comprising, in com- -

bination, a body having a selector valve cham-
ber, two orifice valve chambers and & governor
valve chamber, an inlet passage opening to said
first mentioned - chamber, two outlet passages
connecting said first mentioned chamber to said
orifice valve chambers, a third passage opening
in parallel from said orifice valve chambers to
said governor valve chamber, and a drain pas-
sage opening from said last mentioned chamber,
a selector valve member adjustebly mounted in

. said first mentioned chamber for connecting said
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inlet passage selectively to one or the other of
said outlet passages, two independently adjust-
able orifice valve members mounted in sald ori-
fice valve chambers, a governor valve member

-adjustably - mounted in said governor valve

chamber, spring means tending to bias said gov-
ernor valve member in one direction to increase
the discharge opening to said drain passage, and
a cross passage connecting said inlet passage
to said governor valve chamber to supply pres-

sure fluid tending to adjust said governor valve

member against the action of said spring means.

3. In combination with a line adapted to re-
ceive fluid expelled from a hydraulic motor for
translating s machine element, a plurality of
parallel orifice valves each of which is adapted
to be operatively connected in said line to estab-
lish an independent path of flow and when so
connected is adapted to restrict the flow of fluid
through said line in accordance with the flow
law of orifices, adjustable means for connecting
sald valves selectively in said line, and means-au-

‘tomatically operable to maintain a substantially

3
constant pressure differential across said valves
for any given adjustment of said first mentioned
means regardless of pressure fluctuations.

4, In combination with g line adapted to re-
ceive fluid expelled from a hydraulic motor for
translating a machine element, a plurality of
parallel orifice valves each of which is adapted
to be operatively connected in said line to estab-
lish an independent path of flow and when so
connected is adapted to restrict the flow of
fluid through said line in accordance with the
flow law of orifices, means for selectively con-
necting said valves in said line, and valves means
in said line in series with said orifice valves
and automatically adjustable in response to
pressure fluctuations in said line to maintain a
substantially constant pressure

connection of said orifice valves.

5. In combination with a line adapted to re-
ceive fluid expelled from a reciprocatory hy-
draulic motor for translating a machine element,
a reversing valve for connecting said line selec-
tively to opposite ends of said motor, a plurality
of parallel orifice valves each of which is adapted
to be operatively connected in said line to estab-
lish an independent path of flow and when so
connected is adapted to restrict the flow of fluid
through said line in accordance with the flow law

.of orifices, adjustable means for connecting said

valves selectively in said line, and means auto-
‘matically operable to maintdin a substantially
constant pressure differential across said valves
for any given adjustment of said first mentioned
means regardless of pressure fluctuations.

ADOLF KEEL.

10

16

~ differential -
-across said orifice valves for any given selective -
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